Epileptogenic effects of several penicillins and penicillin-related compounds in rat neocortex.
Several penicillins and penicillin-related compounds were tested for their ability to produce epileptiform activity in rat neocortex. (1) Alterations in the side chain of penicillin G decreased epileptogenic capability in all the compounds tested in this study: Phenoxymethylpenicillin produced a primary focus but no mirror focus, suggesting a dissociation of the mechanisms underlying these two processes. Ampicillin, 6-aminopenicillanic acid, and potassium 6-aminopenicillanic acid, and potassium 6-aminopenicillanic acid produced little or no epileptiform activity. All these compounds have free amino grounds and are amphoteric. (2) Breaking the beta lactam ring of penicillin G (potassium penicillin G penicilloate) eliminated epileptogenic capability. (3) Potassium salts of penicillin or its derivatives (potassium penicillin G, propicillin, potassium 6-aminopenicillanic acid, potassium penicillin G penicilloate) consistently suppressed cortical activity, regardless of the ability of the compound to produce spike discharges. Thus, mechanisms underlying these two properties can be dissociated. (4) Antibiotic activity of penicillins bears no relationship to epileptogenic capability.